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(54) ULTRAVIOLET ABSORBING RESIN EMULSION AND EMULSION RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aqueous emulsion of an ultraviolet absorbing resin 
having excellent compatibility with a synthetic resin, capable of imparting excellent light 
resistance without deteriorating favorable characteristics of the synthetic resin, improving 
compounding stability with an aqueous emulsion of the synthetic resin with slight bleedout of 
the ultraviolet absorbing resin onto a film surface obtained from the emulsion, imparting stable 
light resistance to the synthetic resin over a long period and imparting excellent alkali and 
solvent resistance to the synthetic resin having poor alkali and solvent resistances, and an 
aqueous emulsion resin composition comprising the emulsion of the ultraviolet absorbing resin 
and an emulsion of other resins. 

SOLUTION: This aqueous emulsion of the ultraviolet absorbing resin is obtained by carrying out 
urethanating reaction of (A) a polyester polyol having ultraviolet absorbing groups with (C) a 
compound containing carboxyl group and an active hydrogen group and (D) an organic 
polyisocyanate in an organic solvent, neutralizing the resultant resin solution with (E) a 
neutralizing agent and then dispersing the neutralized solution in water. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The water emulsion of the ultraviolet absorption nature resin which distributes in water 
and is obtained after a neutralizer (E) neutralizes the resin solution which reacts urethane- 
ization in an organic solvent and is obtained in the compound (C) and the organic poly isocyanate 
(D) containing the polyester polyol (A) which has an ultraviolet absorption radical, a carboxyl 
group, and an active hydrogen radical. 

[Claim 2] The water emulsion of the ultraviolet absorption nature resin obtained by removing an 
organic solvent from a water emulsion according to claim 1. 

[Claim 3] The water emulsion of the ultraviolet absorption nature resin according to claim 1 or 2 
by which the polyester polyol (A) containing an ultraviolet absorption radical is expressed with a 
general formula (1). 
[Formula 1] 



m'ai-2 0) 

[Claim 4] The water emulsion of the ultraviolet absorption nature resin according to claim 1 to 3 
which contains the polyester polyol (A) containing an ultraviolet absorption radical 10% of the 
weight or more among resin. 

[Claim 5] The water emulsion resin constituent which consists of a water emulsion of other 
resin, and a water emulsion of ultraviolet absorption nature resin according to claim 1 to 4. 
[Claim 6] Ultraviolet absorption nature resin obtained by the urethane-ized reaction with the 
compound (C) and the organic poly isocyanate (D) containing the polyester polyol (A) which has 
an ultraviolet absorption radical, a carboxyl group, and an active hydrogen radical. 
[Claim 7] Ultraviolet absorption nature resin according to claim 6 by which the polyester polyol 
(A) containing an ultraviolet absorption radical is expressed with a general formula (1). 
[Formula 2] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the water emulsion resin constituent which is 
excellent in the light-proof and chemical resistance containing an ultraviolet absorption nature 
resin water emulsion and it 
[0002] 

[Description of the Prior Art] In recent years, water emulsion-ization of the synthetic resin 
currently used, for example in extensive industrial fields, such as an automobile, the electrical 
and electric equipment and an electron, and a building, is performed from consideration of an 
environment. If those water emulsion resin is exposed to light including ultraviolet rays, such as 
daylight, ultraviolet rays receive degradation and discoloration and it has the fault of causing 
lowering on the strength under molecular weight low as a result. In order to raise the endurance 
(lightfastness) over the ultraviolet rays of water emulsion resin, adding an ultraviolet ray 
absorbent is usually performed. As such an ultraviolet ray absorbent, benzophenones, such as 
benzotriazols, such as 2-(2'- hydroxy-5'-methylphenyl) benzotriazol and 5-chloro-2-(2 '- 
hydroxy-3', 5'-G tert-buthylphenyl) benzotriazol, and 2, 4-dihydroxy benzophenone, a 2- 
hydroxy-4-octyloxy benzophenone, etc. are known, for example. However, since the ultraviolet 
ray absorbent of these former is the low-boiling point compound of low molecular weight, if these 
are added to water emulsion resin, it will produce various inconvenience. For example, when an 
ultraviolet ray absorbent is added so much, phase separation is started and the transparency and 
the mechanical strength of water emulsion resin are made to fall. Then, although addition of an 
ultraviolet ray absorbent is stopped a little as much as possible, it cannot improve to extent with 
which it can be satisfied of the lightfastness of water emulsion resin in that case. Moreover, 
since an ultraviolet ray absorbent is vaporized pyrolyzed at the time of membrane formation of 
water emulsion resin or oozes out on a film front face, it becomes impossible to continue at a 
long period of time and to give stable lightfastness to resin. 

[0003] In order to cancel the above faults, the radical which has polymerization nature double 
bonds, such as a vinyl group, is given to the above-mentioned ultraviolet ray absorbent, the 
polymerization of this thing is carried out, macromolecule quantification is carried out, 
compatibility with resin is improved or the attempt which is going to prevent vaporization of an 
ultraviolet ray absorbent, a pyrolysis, exudation, etc. is made (JP,60-3841 1,A, JP,62-181360,A, 
JP,3-281685,A, etc.). However, there is a fault as shown also in these ultraviolet absorption 
nature polymer below, and the room of an improvement is left behind. That is, since these 
ultraviolet absorption nature polymers do not have a hydrophilic property, when blending with 
water emulsion resin, they cannot be mixed to stability and homogeneity. Moreover, depending on 
the class of aquosity resin, compatibility is inadequate and the mechanical strength of water 
emulsion resin is reduced too. Especially this inclination is remarkable in thermoplastics, such as 
a water emulsion of polyolefine, and a water emulsion of a polyvinylidene chloride. Moreover, it 
cannot yet be satisfied in respect of long-term lightfastness. Furthermore, although the water 
emulsion of a polyvinylidene chloride, the water emulsion of polyester, the water emulsion of 
polyurethane resin, etc. have a very high mechanical strength and various ****** for coatings 
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are widely used as a charge of binding lumber, a polyvinylidene chloride, a polycarbonate, 
polyester, and polyurethane resin receive decomposition by the alkali component, there is a fault 
that the mechanical strength falls and an improvement of chemical resistance [ all ], such as 
alkali resistance and solvent resistance, is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] While giving the lightfastness which the object of this 
invention was excellent in compatibility with synthetic resin, and was excellent, without spoiling 
the desirable property of synthetic resin Combination stability with the water emulsion of 
synthetic resin can be raised. There is little bleed out of the ultraviolet absorption nature resin 
on the front face of a paint film obtained from an emulsion. Cover said synthetic resin at a long 
period of time, and stable lightfastness is given to it. Furthermore, it is in offering the water 
emulsion resin constituent containing the emulsion of other resin at the water emulsion of 
ultraviolet absorption nature resin and ultraviolet absorption nature resin list which can give the 
alkali resistance excellent in scarce synthetic resin, and solvent resistance to alkali resistance 
and solvent resistance. 
[0005] 

[Means for Solving the Problem] It found out this invention persons excelling [ resin / which is 
obtained by using a well-known ultraviolet ray absorbent as a raw material / polymerization ] in 
compatibility with synthetic resin, as a result of repeating research wholeheartedly that the 
above-mentioned technical problem should be solved, and excelling in light-proof and alkali 
resistance. This invention is completed based on this knowledge. That is, this invention offers 
the water emulsion of the ultraviolet absorption nature resin which distributes in water and is 
obtained, after neutralizing the resin solution which reacts urethane-ization in an organic solvent 
and is obtained in the compound (C) and the organic poly isocyanate (D) containing the polyester 
polyol (A) which has an ultraviolet absorption radical, a carboxyl group, and an active hydrogen 
radical with a neutralizer (E). The water emulsion of the ultraviolet absorption nature resin 
obtained by removing an organic solvent from the water emulsion of said invention is offered. 
The polyester polyol (A) containing an ultraviolet absorption radical offers the water emulsion of 
the ultraviolet absorption nature resin of said invention expressed with a general formula (1). The 
water emulsion of the ultraviolet absorption nature resin of said invention which contains the 
polyester polyol (A) containing an ultraviolet absorption radical 10% of the weight or more among 
resin is offered. The water emulsion resin constituent which consists of a water emulsion of 
other resin and a water emulsion of the ultraviolet absorption nature resin of said invention is 
offered. The ultraviolet absorption nature resin obtained by the urethane-ized reaction with the 
compound (C) and the organic poly isocyanate (D) containing the polyester polyol (A) which has 
an ultraviolet absorption radical, a carboxyl group, and an active hydrogen radical is offered. 
Furthermore, the polyester polyol (A) containing an ultraviolet absorption radical offers the 
ultraviolet absorption nature resin of said invention expressed with a general formula (1). 
[0006] 
[Formula 3] 




f R 1 -R* ; H, mm. 1-10 eWl^jUg, n^i/ii 144 -SORB, mUZZf 
m'ttl-2 0) 



[0007] 
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[Embodiment of the Invention] Hereafter, it is attached to this invention and explains in detail. In 
this invention, it may be called for short a polyester polyol component (A), and (the following and 
component (A) which have an ultraviolet absorption radical. The polyester polyol which has the 
molecular structure with the property which absorbs ultraviolet rays in a component molecule 
as) is said. Specifically, UVA101, UVA103, UVA105 (all are the Daicel Chemical Industries make), 
etc. can be mentioned. The compound shown by the following formula (1) is desirable as a 
component (A) in these. In addition, it is known for JP.10-265557A about the component (A). 
[0008] 
[Formula 4] 




m'fil-^2 0) 



As long as the value of m and m' is within the limits of the above, there is especially no limit and 
it can be used. The sum totals of m and m' are 1-15 preferably. 

[0009] The ring breakage addition polymerization of the lactone expressed with the following 
formula (3) as the manufacture approach of a compound expressed with a formula (1) by the 
alcohol expressed with the following formula (2) is carried out, and it is obtained. 
[0010] 
[Formula 5] 




(R 1 ~R* ; H, $m&l~lQV7Jl*))& ntt4~80&ft) 



[001 1] The alcohol expressed with said formula (2) is bis[3-(2H-benzotriazol-2-IRU)-4-hydroxy- 
benzene ethanol] methane. A compost and a commercial item can be used for this alcohol. As 
lactone expressed with said formula (3), epsilon-caprolactone, a TORIMECHIRU-epsilon- 
caprolactone, a monomethyhepsilon-caprolactone, gamma-butyrolactone, delta-valerolactone, 
etc. are mentioned. 

[0012] as the catalyst used when the lactone expressed with said formula (3) to the alcohol 
expressed with said formula (2) carries out ring breakage addition polymerization — organotin 
compounds, such as organic titanium system compounds, such as tetraethyl titanate, tetrabuthyl 
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titanate, and tetra-propyl titanate, the first tin of octylic acid, dibutyltin oxide, dibutyltin 
dilaurate, and a Monod n-butyl tin fatty-acid salt a stannous chloride, and bromination — the 
first tin of halogenation, such as the first tin and the first tin of iodation, etc. is mentioned. The 

0. 1-10000 ppm of the amount of the catalyst used are 1-5000 ppm preferably to a preparation 
raw material. In less than 0.1 ppm, the ring opening reaction of lactone is remarkable, and the 
amount of the catalyst used is late, and is not economical. Conversely, although ring breakage 
reaction time becomes early in 10000 ppm or more, since physical properties, such as the 
endurance of the synthetic resin using the obtained compound and a water resisting property, 
worsen, neither is desirable. 90-240 degrees C of reaction temperature are 100-220 degrees C 
preferably. At less than 90 degrees C, the ring opening reaction of lactone is remarkable, and 
reaction temperature is late, and is not economical. On the contrary, since the depolymerization 
reaction of poly lactone which carried out ring breakage addition polymerization above 240 
degrees C arises, neither is desirable. Moreover, a result with sufficient compounding to the hue 
of a product etc. in the ambient atmosphere of inert gas, such as nitrogen gas, is given during a 
reaction, thus, the polyester polyol (A) containing the ultraviolet absorption radical of this 
invention — ( — it may be hereafter called a component (A)) — it is compounded. 

[0013] Moreover, it may be called for short the compound (C) containing the carboxyl group and 
active hydrogen radical of this invention, and (the following and compound (C). As), the reactant 
of dimethylol propionic acid, dimethylol butanoic acid, polyamine, and an acid anhydride, the 
lactone addition product which made the initiator dimethylol propionic acid and dimethylol 
butanoic acid are mentioned, a compound (C) — the (Component A) 100 weight section — 
receiving — 1 - 15 weight section, and further 3-10 weight ******** — things are desirable. 
[0014] the compound (B) which contains a polyol component in this invention — (— it may be 
hereafter called a compound (B) for short) — it can use optionally. As a compound (B), polyester 
polyol, polyether polyol, polycarbonate polyol, the Pori (meta) acrylic polyol, the poly alkyl polyol, 
polyalkylene polyol, etc. are mentioned. The compound containing these polyol components is 
used by independent or two or more sorts of concomitant use systems, a compound (B) — the 
(Component A) 100 weight section — receiving — the 0 - 200 weight section, and further 0 - 
100 weight ******** — things are desirable. 

[0015] It may be called for short the organic poly isocyanate (D) of this invention, and (the 
following and PIC(D). As) 2, 4-toluene diisocyanate, 2,6-toluene diisocyanate, - diphenylmethane 
diisocyanate, and 2 and 2 '2, 4'-diphenylmethane diisocyanate, 4 and 4-diphenylmethane 
diisocyanate, diphenyl dimethylmethane diisocyanate, Dibenzyl diisocyanate, naphthylene 
diisocyanate, phenylene diisocyanate, Aromatic series diisocyanate, such as xylenediisocyanate 
and tetramethyl xylylene diisocyanate, Tetram ethylene dHsocyanate, hexamethylene di- 
isocyanate, Lysine diisocyanate, 2-methyl pentane -1, 5-diisocyanate, Aliphatic series 
diisocyanate, such as 3-methyl pentane -1, 5-diisocyanate, 2 and 2, 4-trimethylhexamethylene - 

1, and 6-diisocyanate, There is alicycle group diisocyanate, such as isophorone diisocyanate, 
cyclohexyl diisocyanate, hydrogenation xylylene diisocyanate, hydro-diphenylmethane 
diisocyanate, and hydrogenation trimethyl xylylene diisocyanate. Such organic poly isocyanates 
are independent, or are used by two or more sorts of concomitant use systems. Furthermore, 
denaturation objects, such as these adduct denaturation objects, a carbodiimide denaturation 
object, an allophanate denaturation object, a buret denaturation object, an urethodione 
denaturation object, a URETO imine denaturation object, and an isocyanurate denaturation 
object, can also be used. Such poly isocyanates have hexamethylene dHsocyanate, isophorone 
diisocyanate, hydrogenation xylylene diisocyanate, and desirable hydro-diphenylmethane 
diisocyanate, when lightfastness is taken into consideration. 

[0016] As a neutralizer (E), ammonia, ethylamine, a trimethylamine, Triethyfamine, a triisopropyl 
amine, tributylamine, triethanolamine, N-methyldiethanolamine, N-phenyl diethanolamine, 
Monoethanolamine, dimethylethanolamine, diethyl ethanolamine, Although inorganic alkali, such as 
alkali metal, such as organic amines, such as a morpholine, N-methyl morpholine, and 2-amino- 
2-ethy|-1-propanol, a lithium, a potassium, and sodium, a sodium hydroxide, and a potassium 
hydroxide, is mentioned In order to raise the weatherability and the water resisting property after 
desiccation, the volatile high thing easily dissociated with heating is desirable, and ammonia, a 
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trimethylamine, and triethylamine are desirable. Moreover, these neutralizers are independent or 
are used by two or more sorts of concomitant use systems. 

[0017] Urethane-ized reaction of a component (A), a compound (C) and the compound (B) used 
optionally, and the organic poly isocyanate (D) For example, it is performed by the conditions of 
12 hours with reaction temperature in an organic solvent of 65 degrees C, such as toluene, a 
xylene, a methyl ethyl ketone, methyl isobutyl ketone, and an acetone. Said neutralizer (E) 
neutralizes a resin solution including the acquired resultant, water is distributed with emulsifiers, 
such as dodecylbenzenesulfonic acid and the polyoxyethylene nonylphenyl ether, if needed, and 
it considers as an emulsion. The water emulsion of ultraviolet absorption nature resin can be 
used as 5 - 60 % of the weight of solid content concentration. Moreover, after emulsion-izing, an 
evaporator, vacuum distillation, etc. remove an organic solvent, it can consider as a water 
emulsion without an organic solvent, or resin can be dried further after this and ultraviolet 
absorption nature resin can also be obtained. Moreover, this invention contains a component (A), 
a compound (C) and the compound (B) used optionally, the ultraviolet absorption nature resin 
obtained by the urethane-ized reaction with the organic poly isocyanate (D), and the ultraviolet 
absorption nature resin by which a component (A) is expressed with a formula (1). In this 
invention, although the resin urethane-ized as mentioned above has introduced carboxylate into 
a molecule as a hydrophilic group in order to give water dispersion power, it may introduce 
nonionic polar groups, such as cationic polar groups, such as anionic polar groups other than 
carboxylate, such as a sulfonate, phosphate, and phosphonate, and quarternary ammonium salt, 
and a ether group, if needed. 

[0018] Although there is no limit and a well-known thing can be conventionally used widely 
especially as a water emulsion of the resin of others which constitute the water emulsion resin 
constituent of this invention, if the ease of adding of ultraviolet absorption nature resin (it may 
be called an ultraviolet ray absorbent) etc. is taken into consideration, the water emulsion of 
thermoplastics can use it more suitably. As thermoplastics formed into a water emulsion, a 
polyvinyl chloride, a polyvinylidene chloride, polyolefine, a polycarbonate, polystyrene, acrylic 
resin, methacrylic resin, a polyamide, polyester, acrylonitrile-styrene-butadiene-rubber (ABS) 
resin, polyurethane resin, a vinyl chloride-vinylidene-chloride-acrylonitrile copolymer, 
acrylonitrtle-styrene (AS) resin, vinyl acetate resin, polyphenylene ether, polysulfone, polyether 
sulphone, a polyether ether ketone, liquid crystal plastics, etc. can be mentioned, for example. 
Also in this, a polyvinyl chloride, a polyvinylidene chloride, polyolefine, a polycarbonate, 
polystyrene, acrylic resin, methacrylic resin, a polyamide, polyester, ABS plastics, polyurethane 
resin, etc. can be used preferably, for example. Furthermore, scarce thermoplastics can be 
especially used for the solvent resistance of a polyvinyl chloride, a polyvinylidene chloride, a 
polycarbonate, polyester, polyurethane resin, etc., such as thermoplastics lacking in alkali 
resistance, and a polyamide, preferably also in these. In this invention, it may be used by the 
one-sort independent, and two or more sorts may use the water emulsion of these resin, mixing. 
The water emulsion of these resin can obtain a commercial item. 

[0019] Although there is no limit and it can choose from large within the limits suitably especially 
as the blending ratio of coal of the ultraviolet absorption nature resin containing the resin and 
the component (A) of said others which constitute the water emulsion resin constituent of this 
invention desirable — other resin / ultraviolet absorption nature resin (solid content) — a weight 
ratio — 80-99.995/0.005 — further — desirable — 90-99.9/0.1 (both sum total is set to 100.) 
[ 20-0.005 ] [ 10-0.1 ] It is good to blend so that it may become. 

[0020] At least one sort of well-known additives, such as an antioxidant, light stabilizer, a 
processing stabilizer, an antioxidant, and a compatibilizer, can be further blended with the water 
emulsion resin constituent of this invention if needed. As an anti-oxidant, the Lynn system anti- 
oxidants, such as organic sulfur system anti-oxidants, such as hindered phenolic antioxidants, 
such as 1,6-hexanediohscrew [3-(3, 5-G tert-butyl-4-hydroxyphenyl) propionate], 3, and 5-G 
tert-butyl-4-3,5-di-t-buthyl-4-hydroxybenzylphosphonate diethylester, dilauryl 3, and 3'-dithio 
dipropionate, and trialkyl phenyl phosphate, etc. can be mentioned, for example. As light 
stabilizer, nickel salt system light stabilizer, such as hindered amine light stabilisers, such as bis 
(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, and nickel dibutyldithiocarbamate, etc. can be 
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mentioned, for example. As a processing stabilizer, the Lynn system processing stabilizers, such 
as tris (2, 4~G tert-buthylphenyl) phosphate, etc. can be mentioned, for example. As an 
antioxidant, 1 and 1-bis(4-hydroxyphenyl) cyclohexene, N, and N'-diphenyl-p-phenylene diamine 
etc. can be mentioned, for example. Although especially the loadings of these additives are not 
restricted, it is usually good to use about 0.01 to 20% of the weight to the pitch of the water 
emulsion of other resin. 

[0021] The water emulsion resin constituent of this invention can be used especially suitable for 
the application which may be exposed to light including especially daylight or ultraviolet rays, 
although it is usable for all the applications for which the water emulsion of resin is used. As an 
example, for example A glass substitute, its surface coating material, a domicile, The coating 
material for windowpanes, such as a facility and a transport-airplane machine, lighting glass, and 
light source cover glass, The member for the light sources which emits the ultraviolet rays of 
exterior and interior sheathing material, such as a domicile, a facility, and a transport-airplane 
machine, and an inside-and-outside wearing coating, a fluorescent lamp, a mercury-vapor lamp, 
etc., Cutoff lumber, such as an electromagnetic wave generated from a precision instrument, the 
member for electronic electrical machinery and apparatus, and various displays, Containers, such 
as food, a chemistry article, and a chemical, or a packing material, the sheet for agriculture-and- 
manufacturing business, or film material. Fading inhibitors, such as a print, a dyeing object, and 
dyes and pigments, sun-block cream, a shampoo, The textiles for garments and fiber, such as 
cosmetics, such as a rinse and a charge for a haircut, sportswear, a stocking, and a hat, 
Stationery, such as optical supplies, such as medical-application instruments, such as home 
interior equipment, such as a curtain, a carpet, and wallpaper, a plastic lens, a contact lens, and 
an ocular prosthesis, a light filter, prism, a mirror, and a photograph ingredient, a tape, and ink, a 
container reference plate, a display machine, etc. its surface coating material, etc. can be 
mentioned. 
[0022] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. 

(The synthetic example 1: Example 1 of manufacture of a component (A)) In the glass flask 
equipped with a cooling pipe, nitrogen installation tubing, the thermometer, and the stirrer screw- 
[3-(2H-benzotriazol-2-IRU)-4-hydroxy-benzene ethanol] methane (a trade name "MBEP" — ) It 
added 50 ppm (a trade name "SCAT-24", Sankyo Organic Chemicals make) of 129.3g, epsilon- 
caprolactone 1 70.3g, and Monod n~butyl tin fatty-acid salts made from Otsuka Chemistry. Since 
it was 0.43% when reaction temperature was kept at 150 degrees C and epsilon-caprolactone 
concentration in [ of 6 hours after ] reaction mixture was measured by the gas chromatograph, 
the reaction was terminated, this — a reactant — the acid number (mgKOH/g) — 1.8 — 
viscosity — 2645 — CP — /— 60 — degree C — GPC — analysis — from — number average 
molecular weight — (— MN — ) — 1391 — weight average molecular weight — (— MW — ) — 
1688 — MW/MN — 1.213 — a room temperature — the liquefied compound (1) was obtained. 
Compound (1) As a result of dissolving 10mg in chloroform 50ml, using the quartz cell of 1mm of 
optical path lengths and measuring an ultraviolet and visible absorption spectrum, the ultraviolet- 
rays field showed sufficiently big absorption. 

[0023] (The synthetic example 2: Example 2 of manufacture of a component (A)) The same 
equipment as the synthetic example 1 was used, and it added screw-[3-(2H-benzotriazol-2- 
IRU)-4-hydroxy-benzene ethanol] methane (product made from "Trade name MBEP" Otsuka 
Chemistry) 93. 7g, epsilon-caprolactone 206.3g, and 50 ppm (a trade name "SCAT-24", Sankyo 
Organic Chemicals make) of Monod n~butyl tin fatty-acid salts. Since it was 0.55% when reaction 
temperature was kept at 150 degrees C and epsilon-caprolactone concentration in 6 hours after 
reaction mixture was measured by the gas chromatograph, the reaction was terminated. As for 
this reactant, the compound (2) of MN201 7, MW2465, and the room temperature solid-state of 
MW/MN1.222 was obtained from the acid number (mgKOH/g) 2.5, viscosity 987CP / 60 degrees 
C, and GPC analysis. Compound (2) As a result of dissolving 10mg in chloroform 50ml, using the 
quartz cell of 1mm of optical path lengths and measuring an ultraviolet and visible absorption 
spectrum, as shown in JP.10-265557A the uitraviolet-rays field showed sufficiently big 
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absorption. 

[0024] (Example 1) The acetone 250 weight section and the isophorone diisocyanate (IPDI) 262.2 
weight section are put into the glass flask equipped with a cooling pipe, nitrogen installation 
tubing, the dropping funnel, the thermometer, and the stirrer, and the compound (1) 689.77 
weight section further obtained in the synthetic example 1 is dropped under nitrogen-gas- 
atmosphere mind, stirring. Temperature up of the temperature of a flask was carried out to 65 
degrees C, the reaction was performed for 2 hours, the dimethylol butanoic acid (DMBA) 48.02 
weight section was taught, further, the dibutyl tin JIRAU rate 0.30 weight section was taught, 
and the reaction was continued for 10 hours. The NCO concentration at the time of reaction 
termination of a prepolymer was 0.452 mmol/g (theoretical NCO concentration 0.44 mmol/g), the 
number average molecular weight by the gel permeation chromatograph (GPC) was 4400, and 
weight average molecular weight was 8100. Next, the dimethylamino ethanol 28.65 weight section 
was added, a part for a carboxylic acid was neutralized, and the acetone solution of a prepolymer 
was dropped and emulsion-ized in the water 1600 weight section. Then, the acetone of a solvent 
was removed by reduced pressure and the water emulsion of target ultraviolet absorption nature 
resin (A~1) was obtained. The nonvolatile matter concentration of the water emulsion of this 
ultraviolet absorption nature resin was 40%, and the mean particle diameter by the light- 
scattering particle diameter measuring device (the product made from the Otsuka electron, ELS- 
800) was 95nm. 

[0025] (Example 2) Except having changed the ultraviolet absorption nature resin to be used into 
the compound obtained in the synthetic example 2, it compounded like the example 1 and the 
water emulsion of target ultraviolet absorption nature resin (A~2) was obtained. The nonvolatile 
matter concentration of the water emulsion of this ultraviolet absorption nature resin was 40%, 
and the mean particle diameter by the light-scattering particle diameter measuring device (the 
product made from the Otsuka electron, ELS-800) was 82nm. 

[0026] As opposed to the polyurethane water emulsion Neorez R-960 (product made from 
ABISHIA, Inc.) 100 weight section (solid content) (An example 3 and example 1 of a comparison) 
The water emulsion (solid content) or the conventional ultraviolet ray absorbent of the ultraviolet 
absorption nature resin obtained in said example 1 and example 2 is mixed at a rate shown in a 
table 1. It cast so that the film thickness after drying on the glass plate which carried out the 
Teflon (trademark) coat might be set to 100 micrometers, and cure desiccation was carried out 
for 14 days at the room temperature, and the film was obtained. The exposure test by the 
sunshine weather meter was presented with the film, the tensile-strength trial after 1000-hour 
exposure was performed, and each tension destructive elongation percentage was investigated. 
A test condition is shown below and a test result is collectively shown in a table 1. It turns out 
that it has the lightfastness which this invention article compared and was conventionally 
excellent in elegance from a table 1. 
[0027] 
[A table 1] 
SI ■_ 









mm 


m 






No. 1 


mmi® (A-D 


3 


198% 


195% 




No. 2 


m@}2<D (A-2) 


3 


2 0 3% 


200% 


ami 


N o,' 1 


ffil& (MBEP) 


3 


1 6 8% 


81% 




No. 2 




0 


206% 


18% 



[0028] (1) exposure test activity model: — due cycle sunshine weather meter WEL-SUN-DC, 
Suga Test Instruments Co., Ltd. make, light source:carbon arc, and rainfall cycle: — every 120 
minutes — rainfall during 1 8 minutes, and temperature:black panel 80 degree C — a part for the 
(2) tensile-strength trial operation model:Shimazu autograph DSC, Shimadzu Make, condition:200 
kg/FS, and crosshead speed 50mm/, and GL=30mm[0029 — ] (an example 4 and example 2 of a 
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comparison) it cast so that the film thickness after mix at a rate which show the water emulsion 
(solid content) or the conventional ultraviolet ray absorbent of the ultraviolet absorption nature 
resin obtained in said example 1 and example 2 in a table 2, and dry on the glass plate which 
carried out the Teflon coat to the acrylic water emulsion Neocryl A - 6092 (product made from 
ABISHIA, Inc.) 100 weight section (solid content) might be set to 100 micrometers, and cure 
desiccation be carried out for 14 days at the room temperature, and the film be obtained. The 
exposure test was presented with the obtained film like the example 3. A result is collectively 
shown in a table 2. 
[0030] 
[A table 2] 

m 









mass 






No. 1 


mmia (A-i) 


3 




No. 2 


£HH2a (A- 2) 


3 


mmmtrn, 


mm2 


No. 1 


m& (MBEP) 


3 


i2ooniiifttf& 


No. 2 




0 





[0031] (An example 5 and example 3 of a comparison) It mixed with the loadings (solid content) 
which show the water emulsion, or a conventional ultraviolet ray absorbent and a conventional 
polystyrene water emulsion of the ultraviolet absorption nature resin obtained in said example 1 
in a table 3, flow casting desiccation was carried out using the spin coater on the disk made from 
quartz glass with a diameter [ of 30mm ], and a thickness of 1mm, and the homogeneity thin film 
with a thickness of 0.9-1.0 micrometers was created. This disk was put in into 70-degree C 
warm water, and the absorbance in 340nm of this thin film was measured every 2 hours. The 
thing using the conventional ultraviolet ray absorbent (example 3 of a comparison) decreased 
almost linearly [ an absorbance ] according to elution of the used ultraviolet ray absorbent. On 
the other hand, the thing using the water emulsion of the ultraviolet absorption nature resin of 
an example 1 does not have elution (exuding), and the absorbance was held to the same extent 
as the first stage. The initial absorbance (AO) in 340nm of each thin film, the absorbance of 10 
hours after (A10), and absorbance retention (%, A10/A0) are written together to a table 3. 
[0032] 
[A table 3] 

S3 







tad 


mm 

A0/A10 


msL 

mom® 


H8SER15 


SQSWIO (A-l) /PSE* 1 


150/850 


a 315/H 312 






m& (MBEP) /PSE* 1 


150/850 


0. 325^.243 


74 8 



[0033] Moreover, as for the disk with which a change according [ after 500 hour progress ] to 
viewing in the disk obtained in the example 5 obtained the disk of 10 hours after in the example 3 
of a comparison to having not accepted when the same sunshine weather meter as an example 1 
performed the exposure test, yellowHzation was checked in 200 hours. Therefore, it turns out 
that it has lightfastness with the stable constituent of this invention. 
[0034] (An example 6 and example 4 of a comparison) The water emulsion of the ultraviolet 
absorption nature resin obtained in said example 2 or the conventional ultraviolet ray absorbent, 
and acrylic water emulsion Neocryl A-6092 (product made from ABISHIA, Inc.) were mixed with 
the loadings (solid content) shown in a table 4. The homogeneity thin film with a thickness of 
about 1 micrometer was prepared like the approach shown in the example 5 using these water 
dispersions. This disk was put in into 70-degree G warm water, and the absorbance in 340nm of 
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this thin film was measured every 2 hours. A result is shown in a table 4. 

[0035] 

[A table 4] 

■ 









mm 

JO/AID ■■ 






mWlO CA-D /ACE" 


150/850 


0. 465/0. 456 


98.0 


mm* 


ism OfBEP) /ACE" 


100/900 


a 430/0. 079 


18.4 



ace * 3 : 79 UJI-#fflBe>*ivA.-> 3 > Wenciyl A-MWJ <7l*->7 WW. 



[0036] From the result of a table 4, in the water emulsion of the resin constituent of this 
invention, mostly, maintenance of the water emulsion of ultraviolet absorption nature resin was 
carried out into the resin matrix soon at the whole quantity, and it became clear that it is rare to 
be eluted (exuding). 
[0037] 

[Effect of the Invention] According to this invention, the emulsion of the resin constituent 
containing the water emulsion of ultraviolet absorption nature resin and it which have the 
lightfastness moreover stabilized in the long run on high level can be offered. 
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